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Abstract 
Many sites dating from the Neolithic to the Bronze Age have been investigated in northern Italy 
and have provided important zooarchaeological data. These sites are mostly settlements, but also 
places of worship and necropoli. While there are few zooarchaeological studies for the north-
western part of Italy, the north-east and the Po Valley have been better investigated. Particularly 
important are the pile-dwellings and the Terramare sites of the Po Valley as they have a long 
chronological span, the animal bone assemblages are large and, therefore, highly statistically 
reliable, and have been excavated relatively recently. There is evidence of functional and social 
differentiation in the Bronze Age which coincided with the evolution of more complex societies. 
The most common type of functional differentiation began when human communities started to 
settle and is visible in the zooarchaeological record. Until the end of the Copper Age, animal bone 
assemblages are characterized by the presence of both domestic animals and a relatively 
important proportion of wild animals. In the early Bronze Age, domestic animals dominated, if not 
entirely, the assemblages, and a growing interest in secondary products is evident. From the 
Middle Bronze Age, the foundation of semi-permanent settlements multiplied in the Alpine area, 
in the internal areas (secondary valleys and areas far from the main watercourses) and at medium-
high altitudes. This was coupled with the seasonal occupation of sites at a high altitude, used for 
the practice of vertical transhumance (alpine pasture). This phenomenon implies the existence of 
a settlement hierarchy and, therefore, of forms of social stratification within the framework of the 
settlement system. Unfortunately, the few zooarchaeological studies of sites located in the Emilia 
Apennines do not currently allow us to confirm the existence of such links between the mountain 
sites and those on the plain. Nevertheless, other evidence, such as the introduction of the horse, 
which is attested from the late Early Bronze Age onwards, can be interpreted as proof of social 
differentiation; the horse was, in fact, considered a status symbol of the emerging warrior elite.  
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Very few animal burials, dated to the period studied, show the link between animal species (such 
as dog, cattle, deer) and cultural practices, although a number of examples of such a relationship 
are provided by the terramare necropoli. In conclusion, in light of current knowledge, it seems that 
zooarchaeology cannot confirm the existence of important forms of social stratification. This does 
not mean that they cannot necessarily be postulated: the complex use of territory and the 
evidently communal nature of funerary and cult ceremonies (which often involved animals) that 
characterize the Bronze Age make it difficult to exclude the existence of such stratification. 
 
Key-words: Neolithic, Copper Age, Bronze Age, Northern Italy, functional and social 
differentiation, Zooarchaeology. 
 
1. Aim of the research 
The use of zooarchaeology in the definition of functional and social differentiation for the 
prehistory and proto-history of northern Italy is still at an early stage. In fact, greater awareness of 
the potential of the discipline has developed only in recent decades.  
Previously, other lines of evidence were favoured; simultaneous study of the palaeoecological and 
the palaeoeconomic aspects of the individual sites were considered particularly important (Riedel, 
1986a; 1996). 
The study of diachronic changes in animal management requires large animal bone assemblages 
and well-conducted systematic excavations with a focus on defining the precise chronology of the 
site (e.g. pile-dwellings of Lavagnone, early-middle Bronze Age. Amato et al., 2016; Curci, 2013; De 
Grossi Mazzorin and Solinas, 2013). A product of functional differentiation can be identified in the 
drastic reduction in hunting activity documented in the early Bronze Age. The reduction in such 
activity seems to be directly related to two other parallel phenomena: the establishment of 
settlements (Peroni, 1996; Riedel and Tecchiati, 2001) and, as a consequence, the adoption of 
agricultural activity in the fields surrounding the inhabited areas.  
Another stage of functional differentiation can be seen at a regional level. The existence of 
settlements in areas which were ecologically very different implies, at least theoretically, different 
forms of farming and use of the land (Tecchiati, 2010; Battisti, 2010). In this regard, the study of 
the use of Alpine sites at high altitudes for pastoral purposes (mountain pasture) is very important. 
Unfortunately, high-altitude seasonal sites do not usually provide significant animal bone 
assemblages and, as such, comparisons with assemblages from the settlements on the valley floor 
or at lower altitudes are very difficult. The late Bronze Age mining activities (copper) carried out 
on a large scale in the Alpine area certainly led to a functional differentiation between consumer 
sites (mining sites) and producer sites (agricultural sites), an example of this is provided by the 
Hallstatt mining areas (salt) in Austria (Pucher et al., 2013). Unfortunately, the known mining sites 
located in the north of Italy have preserved very little animal bone evidence.  
The mentality and shared cultural choices within the same culture make the functional 
differentiation of different environments, at times, far less evident.  
The greater interest in secondary products recorded from the Middle Bronze Age, led to, for 
example, relatively similar animal bone compositions regardless of the characteristics of the local 
inhabited area. The potential of the zooarchaeological record to highlight social and functional 
differentiation depends heavily on the nature of the samples, which frequently come from layers 
of undifferentiated waste. Nevertheless, in some cases (such as animal burials, sometimes 
associated with human burials, sacrificial offerings, grave goods in which animal parts were 
offered to the Gods, the use of bones for the production of artistic objects, bones invested with a 
symbolic meaning like the astragalus etc.) bones can shed light on mentality and the symbolic 
relationship between man and animal.  
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The study of the human-animal relationship has the potential to reveal how this relationship 
changed over time and how it was shaped according to individual cultures, eventually affecting 
forms of differentiation in the individual community structure. 
 
2. Northern Italy between the Neolithic and Bronze Ages: Cultural and chronological overview 
The process of Neolithization in northern Italy seems to have started between the first century 
and the second half of the sixth millennium BC (with regional variations) (Pessina and Tiné, 2008). 
In the early Neolithic, the Po Valley was characterized by a number of regional facies whose 
cultural characteristics were influenced, on one hand, by the Mesolithic substratum and, on the 
other, by the influence of the Impressed Ware Culture. 
In an advanced phase of the early Neolithic, the Fiorano Culture (Emilian plain, Veneto) reached 
prominence due to the breadth of its geographic spread. The so-called Gaban Group occupied the 
internal Alpine area (Adige and Isarco valleys) and its distinctive features seem to be the product 
of a "ceramization" of the Mesolithic substrate (Pedrotti, 2000a). 
From the first century of the fifth millennium BC, the Square Mouth Vases Culture is documented 
in most of the study area. Examples of this culture, which was fully agricultural, can be found in 
settlements and burial grounds with graves in a simple pit or a lithic box; very well documented in 
the Po Valley area (Bernabò Brea and Mazzieri, 2009). 
The symbolic and ideological nature of the Square Mouth Vases Culture showed a close affinity 
with the known evidence for the Balkan - Adriatic area. They both included terracotta figurines 
("Venus") and decorative patterns with meanders and spirals. 
While the typical composition of faunal assemblages from the early Neolithic sees a roughly 
similar percentage of domestic and wild animals, the Square Mouth Vases Culture is characterized 
by the predominance of domestic animals over wild (see Table 1 and Figure 1). 
 
Table 1 Percentages of wild and domestic animals (NISP) at the Neolithic sites included in this study. EN= Early Neolithic; MN= 
Middle Neolithic; LN= Late Neolithic; FN= Final Neolithic. 
 
Fig. 1 Histogram showing the percentages of wild and domestic animals (NISP) for the Copper Age sites included in this study. 
Graph taken from Tecchiati et al. 2013, with permission from Umberto Tecchiati. 
 
In the fourth millennium BC, the Neolithic cultural cycle came to an end. The transition to the 
Copper Age took place and its beginning is conventionally dated to around the middle of the 
fourth millennium. Little is known about the first half of the fourth millennium. The Square Mouth 
Vases Culture in its terminal phase was then influenced by western (Chassey-Lagozza Culture) and 
northern influences. It is unclear what followed its decline. 
The chronological and cultural dynamics of the Copper Age are better known thanks to the 
important archaeological records provided by the necropolis of Remedello Sotto (de Marinis, 
2013). At this site, three periods were identified: Copper 1, Copper 2 and Copper 3. The early 
Copper Age (Copper 1) is dated between 3500 and 2900 BC. The most representative find from the 
first part of this phase is the mummy of the Similaun (Pedrotti, 2000b; Fleckinger et al., 2013) also 
known as ‘The Iceman’ which was discovered at 3210 m/asl in South Tyrol on the border between 
Italy and Austria. The Copper 2 phase, dated between 2900 and 2500 BC, was characterized by the 
stele-statues of the Camuno IIIA style and by the spread of triangular copper dagger blades with 
central ribbing of the Remedellian type. Important evidence of mining activity dated to the 
beginning of the Copper Age (Copper 1) has been found in Liguria (Libiola, Monte Loreto: Maggi 
and Pearce, 2005) while evidence for the Copper 2 phase has been documented in Trentino and in 
South Tyrol (Trento basin, Pfundererberg near Chiusa in the Isarco Valley north of Bolzano (Artioli 
et al., 2015). 
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The Copper 3 phase (from the middle of the third millennium BC until circa 2200 BC) is 
characterized by the appearance of typical traits of the Bell Beaker Culture. The composition of the 
animal bone assemblages dated to the Copper 3 phase includes, in some cases, a high percentage 
of wild animals as at, for example, the site of Isera in southern Trentino (Tecchiati et al., 2013). 
However, zooarchaeological records show a clear tendency towards a reduction in hunting activity 
beginning in the early Bronze Age, probably occurring simultaneously to an important historical 
event: the ‘stabilization of settlements’. This phenomenon involved the foundation of settlements 
and settlement systems which were permanently inhabited for long periods of time. 
In northern Italy, the early Bronze Age is characterized by the Polada Culture, the most important 
archaeological characteristic of which is the foundation of numerous pile-dwelling settlements, 
particularly along the shores of Lake Garda and in the inframorenic basins south of it (de Marinis, 
2000; Riedel, 1976b; Cavallo, 2000; Bona, 2011). In Trentino, the pile-dwellings of Ledro and Fiavé 
were founded in the early Bronze Age (Riedel, 1976a; Jarman, 1975). In the alpine and perialpine 
areas, however, hilltop settlements predominated and frequently appear to have been fortified 
(Salvagno and Tecchiati, 2011). These are also found in the mountainous region of Venezia Giulia 
and in Istria, where they are known as ‘castellieri’.  
The transition to the middle Bronze Age occurred around 1600 BC. In the Po Valley, this period is 
the beginning of the Terramare Culture, which lasted until the end of the late Bronze Age. This 
culture, which was characterized by the presence of settlements protected by earthen banks, 
ended abruptly, probably for a series of reasons linked to overexploitation of the soil and an 
imbalance between available resources and population (Cardarelli, 2009). 
Conversely, the pile-dwellings of Lake Garda and other large pre-alpine lakes continued to exist 
(Riedel, 1975). The Late Bronze Age, dated from the thirteenth century BC, saw the emergence of 
various regional cultural facies. In Trentino – South Tyrol, one of the best investigated regions for 
the Bronze Age, the facies of the Gustinaci (Fiavé 7) is documented and anticipates the cultural 
development of the final Bronze Age culture of Luco-Meluno. This latter is attested from the end 
of the Bronze Age and occupied large Alpine territories (Trentino – South Tyrol, Tyrol, Engadin, 
Grisons, Alpine and pre-alpine areas of eastern Lombardy and western Veneto). 
During the final phase of the Bronze Age (XII-X century BC) the main cultural entities of the Iron 
Age had already formed. The regional facies (Protogolasecca, Protovillanoviano Padano) that 
emerged in this period showed evident signs of social differentiation. In fact, it is in this period 
that events of vast historical significance took place, such as the formation process of the first 
proto-urban centers. Emporia linked to the Late-Mycenaean world flourished around the Po River 
delta (Bietti Sestieri et al., 2015); in these centers, exotic goods such as amber, ivory and glass 
were processed and traded. 
 
3. Materials  
 
Table 2 shows the list of sites, with their chronology and references, used for this study. Figures 
from 2 to 7 show the location of the sites for chronological period. The numbers in the figures 
correspond to the numbers in Table 2. 
 
Table 2 List of sites included in this study with their chronology, references, total number of specimens and NISP (number of 
identified specimens). EN= Early Neolithic; MN= Middle Neolithic; LN= Late Neolithic; FN= Final Neolithic. 
 
Fig. 2 Distribution of Neolithic sites considered in this contribution. Numbers correspond to sites whose references are given in 
Table 2 (map taken from Bing maps and used for illustrative purposes only).  
 
Fig. 3 Distribution of Eneolithic sites considered in this contribution. Numbers correspond to sites whose references are given in 




Fig. 4 Distribution of early Bronze Age sites considered in this contribution. Numbers correspond to sites whose references are 
given in Table 2 (map taken from Bing maps and used for illustrative purposes only). 
 
Fig. 5 Distribution of middle Bronze Age sites considered in this contribution. Numbers correspond to sites whose references are 
given in Table 2 (map taken from Bing maps and used for illustrative purposes only). 
 
Fig. 6 Distribution of late Bronze Age sites considered in this contribution. Numbers correspond to sites whose references are 
given in Table 2 (map taken from Bing maps and used for illustrative purposes only). 
 
Fig. 7 Distribution of final Bronze Age sites considered in this contribution. Numbers correspond to sites whose references are 
given in Table 2 (map taken from Bing maps and used for illustrative purposes only). 
 
3.1 Neolithic and Copper Age  
60 Neolithic sites have been identified, mostly located in the central Po Valley and predominantly 
open-air sites. Cave sites or rock shelters have been documented, particularly in Trentino and 
Friuli-Venezia Giulia. Unfortunately, very few studies focusing on evidence from the north-western 
part of the country exist. All the available assemblages are very small and, as such, not statistically 
representative. 
For the Copper Age, the number of known sites (35), half of which are located in caves or under 
rock shelters, are limited and the animal bone assemblages modest in size. The economy of the 
majority of these sites was based on husbandry and agriculture and farming methods seem to be 
directly linked to the environmental conditions of the site. Nevertheless, there is also evidence for 
the continuation of a hunting-based economy. The zooarchaeological record for this period shows 
significant percentages of wild animals. If the faunal composition of the Late Neolithic and the 
Copper Age animal bone assemblages are taken into account, it can be seen that wild animals had 
a locally significant role: at Isera - La Torretta (Trentino) deer remains represent about a third of 
the NISP. With the worsening of the climate (Riedel and Rizzi, 2002), agriculture became more 
difficult to practice and human communities returned to hunting. At other farming sites, animal 
bone assemblages are characterized by a large number of goat and sheep remains, which implies 
an important pastoral component of the economy, linked to lifestyles that were probably only 
partly sedentary. 
The emergence of an ancestor (warrior) ideology, that involved incipient social differentiation 
forms based on rank, is evident at some ceremonial sites with a funeral/votive background. Here, 
animal remains were frequently associated with human remains, mostly burned and shattered 
(Dal Ri et al., 2004; Endrizzi et al., 2011; Fedele, 2008). 
The use of mountain pastures seems sporadic and unstructured until, at least, the early Bronze 
Age. 
 
3.2 The Bronze Age 
A number of pile-dwelling and open-air settlements (114) are located near Lake Garda and the Po 
Valley; unfortunately, very few of them have been analyzed from the zooarchaeological point of 
view. The available zooarchaeological data shows that domestic animals frequently make up more 
than 90% of the NISP. Sites such as Lavagnone and Lucone, despite presenting a long time span of 
occupation, do not show significant changes in composition of the assemblages. This evidence 
seems to suggest that no functional change happened over time.  
Evidence of human frequentation of middle-high altitude sites for pastoral purposes can be found 
in Piedmont in the Bòira Fusca cave in the lower Orco Valley, a site which reached its prime in the 
Final Bronze Age. The faunal assemblage from Bòira Fusca cave is dominated by small domestic 
ruminants, which make up 70% of the remains, while pig, cattle and wild animals are scarce. As 
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such, this site has been interpreted as specialized in the breeding of sheep and goat (Fedele, 
1983).  
A form of functional specialization determined by the environment is found, for example, in the 
Alpine area, in the settlements located at the highest altitudes of the inland areas, where the 
vegetation and climate do not allow pigs to be raised successfully. It can be easily demonstrated 
that the percentage of pigs is inversely proportional to the altitude above sea level (Amato and 
Tecchiati, 2016). 
In Trentino Alto Adige, sites dated to the early and middle Bronze Age are numerous and are 
mainly fortified hilltop settlements. The faunal assemblages from these sites are characterized by 
a similar percentage of cattle and small domestic ruminants (although the percentage for the 
latter is slightly higher than cattle), while pig is scarcely represented. From the zooarchaeological 
evidence, it seems that the hill-mountain areas were more suitable for sheep and goat husbandry 
(Ledro and Fiavé). Nevertheless, evidence of cattle husbandry is also present at high altitude sites 
able to provide alpine pastures (Albanbühel, Sotćiastel: Riedel & Rizzi, 1998; Riedel &Tecchiati, 
1998; Salvagno & Tecchiati, 2011). An example of this system is the site of Sotćiastel where the 
high percentage of adult cows has been interpreted as proof of the presence of a specialized 
economy based on the production of milk and dairy products. 
An indication of seasonal occupation of the internal Ligurian valleys for pastoral reasons between 
the Neolithic and the Copper ages has been identified, for example, in the Pennavaira Valley 
(Barker 1983). Here, sheep clearly prevailed over other domestic animals and kill-off patterns 
reveal that they were slaughtered when young. The location of the sites varies progressively over 
time, with Copper Age occupations located at a greater distance from the sea and at a greater 
altitude. The age classes identified for this area could indicate that fully adult animals were kept in 
valley floor sites closer to the sea, permanently sedentary and characterized by a different 
functional specialization. 
Similar to the early and middle Bronze age, the zooarchaeological data for the late and final 
phases of the period do not indicate obvious forms of functional and social differentiation. 
The area between the Po plain, the central Emilia region and the Romagna region saw, during the 
Middle and Late Bronze Age, the development of a highly complex and significant culture known 
as the Terramare (De Grossi Mazzorin et al., 2013; Cardarelli, 2009). Despite the considerable 
number of sites studied and the high reliability of the animal bone samples, no evident forms of 
functional and social differentiation have been observed. However, they can certainly be 
hypothesized, at least at a functional level, by observing the different structural scale and long life 
span of several settlements sometimes at a short distance from each other. 
 
4. Evidence of Social and Functional Differentiation 
Forms of functional differentiation can be observed from the Copper Age, with the use of high 
altitudes for (probably) pastoral purposes. The renewed use of rock shelters and the generally 
ephemeral nature of the sites indicate great mobility, perhaps also linked to forms of horizontal 
transhumance and to a different method of exploitation of environmental resources. In this 
context, the agricultural component may have only been of minor importance (de Marinis and 
Pedrotti, 1997). The important social transformations taking place, with the emergence of elites 
based on birth and rank, are still little or not at all visible even at a zooarchaeological level, 
perhaps also because the human communities still seem few and unstructured. 
 
Fig. 8 Map showing the distribution of horse remains at the Early-Middle Bronze Age sites included in this study. 




At least two significant aspects are associated with the Bronze Age. The first is the introduction of 
the horse, which took place from the last phase of the early Bronze Age. The discovery of horse 
bones was limited to a small number of sites and a small number of specimens (Fig. 8-9). 
Nevertheless, recent studies have shown an increased number of sites where horse bones have 
been discovered. This increase has been interpreted as probably linked to the emergence of 
warrior elites who were symbolically represented by this animal and carried individual armaments 
(sword, helmet, shield etc.). If animals with economic importance could be owned by the whole 
community, the horse was an individual asset and, as such, emphasizes forms of clear social 
differentiation. 
The second aspect concerns the organization of settlement systems. During the earliest phases of 
the studied period, settlements were relatively small, scattered throughout the territory and were 
clearly not connected with each other in terms of political system and exploitation of natural 
resources. Only in the Bronze Age, according to the archaeological evidence, progressive 
consolidation of close political relationships between permanent settlements located in small 
areas (small valleys, basins at the confluence of watercourses, etc.) took place. 
The different size and location of these settlements suggests not only a functional differentiation, 
but also a hierarchy between sites. In this regard, the best evidence comes from the central-
eastern Alpine area where important research on high altitude sites has shown that, from the 
middle Bronze Age, a systematic occupation of high mountain tops for pastoral purposes occurred 
and intensified in the late and final Bronze Age, periods characterized by favorable climatic 
conditions. Study of the Terramare area, where the relationship between the Apennine hilltop 
(‘castellari’) settlements and Terramare settlements in the plains areas has not yet been fully 
clarified, is potentially very important (Bottazzi and Mutti, 1986; Cavazzuti and Putzolu, 2015). By 
analogy with the Alpine situation, it is likely that the Apennine Terramare settlements were 
established in order to gain access to the food resources of the area and pasture livestock through 
the practice of transhumance. However, considering that the Apennine sites identified from a 
zooarchaeological point of view are very few, nothing can be added to this line of research. 
More abundant is evidence of the use of animals for ritual purposes. Sites of this type are 
scattered throughout the studied area and periods. Although they contribute significantly to 
clarification of the social role of animals, in our opinion, clear indications of social differentiation 
are missing. Only a few burials of animals covering the entire study period demonstrate the 
involvement of several species (dog, cattle, deer) in worship practices, as the examples of the 
Terramare necropoli clearly show (De Grossi Mazzorin and Saracino, 2013; Cardarelli, 2014). 
The Bronze Age period ended with the phenomenon of alpine votive burning (Steiner, 2010): the 
bones of mostly domestic animals were sacrificed, burnt on pyres during religious ceremonies. 
Zooarchaeological data do not provide any indication of social diversification. Instead, the 
functional diversification of these sites is clear. Here, perhaps for the first time, the involvement of 
animals in complex ceremonies of worship is documented. It is likely that this involvement refers 
to a growing social complexity, and to initial forms of considerable differentiation of which the 
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